Developmental expression patterns of kainate receptors in the mouse spinal cord.
Kainate receptors, a subtype of ionotropic glutamate receptors, perform important functions in the spinal cord. This study aimed to examine the expression pattern of various kainate receptor subunits in the spinal cord over different stages of development. The regional distribution and levels of Grik1-5 mRNAs, which encode kainate receptor subunits, were examined in the spinal cord of embryonic, perinatal, and adult mice using in-situ hybridization and real-time PCR. At different developmental stages, the expression of Grik1-5 genes showed different regional distributions in the spinal cord. At E16.5, Grik2 and Grik3 were mainly expressed in the dorsal horns whereas Grik5 was expressed in the entire spinal cord. At P0 and P7, Grik2 expression accumulated at laminae II-IV, whereas Grik1 accumulated at the superficial laminae of the dorsal horns. At P30 and P60, the expression of Grik1-5 was concentrated in the superficial laminae of the dorsal horns. Development-related changes were observed in the expression pattern of Grik1-5. Grik5 was expressed in the entire spinal cord up to the perinatal period, whereas from P7 to adult stages, Grik5 expression was almost exclusively restricted to the dorsal horns. Similar observations were present with Grik1, Grik2, and Grik3. Consistently, quantitative determination of the expression levels of Grik1-5 was in accordance with the in-situ hybridization results. This age-related dynamic expression of kainate receptors may act as one driving force for the development of the anatomofunctional pattern and the maturation of the somatosensory circuitry in the spinal cord.